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of the disputed term.” SanDisk Corp. v. Memorex Prods., 415 F.3d 1278, 1287 (Fed. Cir. 2005).

Differences between claims may be helpful in understanding the meaning of claim terms.
Phillips, 415 F.3d at 1314. A claim construction that gives meaning to all the terms of a claim is
preferred over one that does not do so. Merck & Co. v. Teva Pharms. US4, Inc., 395 F.3d 1364,
1372 (Fed. Cir. 2005). In addition, the presence of a specific limitation in a dependent claim
raises a presumption that the limitation is not present in the independent claim. Phillips, 415
F.3d at 1315. This presumption of claim differentiation is especially strong when the only
difference between the independent and dependent claim is the limitation in dispute. SunRace
Roots Enter. Co. v. SRAM Corp., 336 F.3d 1298, 1303 (Fed. Cir. 2003).

B. Construction of the Claim Term “Top Layer” Recited in Asserted Independent
Claim 1 of the ’106 Patent

The Commission determined to review the finding that the claim term “top layer” recited -

in claim 1 of the *106 patent means “an outer layer of the chip assembly upon which the
terminals are fixed,” the requirement that “the ‘top layer’ is a single layer,” and the effect of these

findings on the infringement analysis, invalidity analysis and domestic industry analysis. Claim
1 of the *106 patent, with the key claim term emphasized for clarity, is reproduced below:

1. A method of encapsulating a semiconductor chip assembly having a top layer with an
array of exposed terminals thereon, the terminals being electrically connected to the chip, said
method comprising the steps of:

placing an encapsulant barrier adjacent the semiconductor chip
assembly, said encapsulant barrier at least partially defining an

encapsulant area;

providing a protective barrier in contact with said top layer for
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protecting the terminals on the top layer from an encapsulant
material; and

introducing an encapsulation material into at least a portion of the
encapsulation area so that the encapsulation material flows to fill
the encapsulation area and then cures to a substantially solid
condition, the protective barrier preventing the encapsulation
material from contacting the terminals on the top layer.
The ALIJ construed the claim term “top layer” as “an outer layer of the chip assembly

upon which the terminals are fixed,” adding that “the ‘top layer’ is a single layer.” ID at 24. We

find that the ALJ erred in his construction of the claim term. Specifically, by adding the word
“outer” to his claim construction, the ALJ impermissibly broadened the claim, and by reqiliring a
single layer, the ALJ impermissibly narrowed the claim. We therefore modify the ALJ’s claim
construction by reversing his substitution of “outer” for “top” and reversing his requirement that
“the ‘top layer’ is a single layer.”

The claim at issue recites “[a] method of encapsulating a semiconductor chip assembly
having a top layer with an array of exposed terminals thereon.” In other words, the plain
language of the claim specifically requires that the “array of terminals” be located on a top layer.

By substituting the word “outer” for “top,” the ALJ improperly broadened the claim term because
the word “outer” includes more scope than “top.” For example, “outer” can refer to “top,”
“bottom” or “sides.” In addition, the 106 patent incorporates by reference, the *265 patent,
which defines a frame of reference for “top.” The ’265 patent states:

The front or contact-bearing face 22 of the chip is regarded as

defining the top of the chip. Thus, in specifying direction
pointing out of front face 22, and away from the chip, i.e., the
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direction pointing out of the plane of the drawing towards the
viewer in FIG. 1. The downward direction is the opposite
direction. As used in the present disclosure with respect to a
semiconductor chip assembly, such terms should be understood as
based on this convention and should not be understood as implying
any particular direction with respect to the ordinary gravitational
frame of reference.

>265 patent, col. 9, 11. 22-33 (emphasis added). In other words, the patent requires that “[t]he
front or contact-bearing face” of the chip is the top of the chip and specifies a direction for “top.”

We share Tessera’s view that “top” as recited in the patent modifies “layer” by providing specific
directional reference, and the ALJ’s construction, substituting the word “outer” for “top” renders
the claim term “top” meaningless because “outer” does not provide any directional reference.
Moreover, the ALJ’s construction does not include language that would account for the
directional reference that the claim term “top” conveys.

Tessera also asserted that the “top layer” need not be limited to a single layer but that it
could encompass a composite layer as well. The ALIJ rejected this assertion, finding that “top

layer” meant a single layer. ID at 22. In reaching his decision, the ALJ noted that Figure 1 of the

>106 patent describes a semiconductor chip and chip carrier, wherein “[t]he chip carrier 14 is
made up of a top layer 16 (preferably a polyimide layer or the like) and an elastomeric pad 20
disposed between the top layer 16 and the semiconductor chip 12” and that “other embodiments
in the 106 patent similarly describe the top layer as separate and distinct from the elastomeric

pad, which in combination form the chip carrier.” ID at 23 (citing 106 patent, col. 5, 11. 8-13;
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col. 7, 11. 22-26; col. 9, 11. 1-4; Figures 1, 9, and 13). The ALJ further noted that the *265 patent

specification describes an interposer, a component of the chip carrier, as “includ[ing] a flexible
top layer 38 (FIG.3) formed by a thin sheet of material having a relatively high elastic modulus
and a compliant bottom layer formed from a material having a relatively low elastic modulus.”

Id. (citing °265 patent, col. 9, 11. 50-54). The ALJ added that “the 611 patent describes a single
‘dielectric layer’ that carries the terminals, i.e., the dielectric layer is the ‘top layer’ in the *611
patent.” Id. (citing *611 patent, col. 4, 11. 23-25). Based on those disclosures, the ALJ concluded

that “the 106 Patent specification explicitly distinguishes the different layers, e.g. ‘top layer’ and

‘elastomeric’ layer of the chip carrier,” adding that “in both the 611 Patent and the *265 Patent,
the term ‘layer’ refers to a single layer.” Id.

We disagree with the ALJ’s reasoning. Importantly, neither the specification of the *106
patent, the *265 patent, nor the *611 patent include any language indicating that the patentees
expressly limited the claim term to a single layer, and the patentees did not explicitly disavow the

use of a composite or multi-tiered layer during prosecution of the patent application.* Absent

* Respondents argue that Tessera limited the scope of the claim to a single layer when
during prosecution of the patent application it stated that “[t]he embodiment of Khandros Fig. 3
does not utilize the step of providing ‘a protective barrier in contact with said top layer’” and that
Tessera could have amended the claim to include the limitation “in contact with the [multi-
layered] interposer layer,” but chose not to. Resp Br. at 27-28. Respondents add that “[b]y
specifically limiting the amendment to require contact with the single-layer ‘top layer,” Tessera
disclaimed any construction of ‘top layer’ as a composite layer.” Id. We find this argument
unpersuasive. Merely amending to state “said top layer” does not expressly disavow a multi-
tiered top layer. Indeed, there is some evidence in the specification of the °265 patent that a layer
may encompass more than one material. See *265 patent, col. 14, 1. 32-34.
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clear indication that the patentees intended to limit the scope of the claim term to a single layer,
the claim term should not be limited to a single layer. Even if there is no disclosure in the
specification showing the top layer as a composite or multi-tiered layer, because nothing in the
intrinsic evidence limits the claim term to a single layer, the ALJ incorrectly limited the claim
term. See Liebel-Flarsheim Co. v. Medrad, Inc., 358 F.3d 898, 906 (Fed. Cir. 2004) (“Even
when the specification describes only a single embodiment, the claims of the patent will not be
read restrictively unless the patentee has demonstrated a clear intention to limit the claim
scope.”). Thus, we construe the term “top layer” to mean “a layer disposed on the active side of
the chip and which carries the terminals.”

We note that our changes to the ALJ’s claim construction do not affect his validity and
domestic industry analyses.

C. Construction of the Claim Term “Thereon” Recited in Asserted Independent Claim
1 of the 106 Patent

The Commission determined to review the finding that the claim term “thereon” recited

in claim 1 of the *106 patent requires “disposing the terminals on the top surface of the top
layer,” and its effect on the infringement analysis, invalidity analysis and domestic industry
analysis.

The ALIJ stated that he adopted the ordinary meaning of the claim term “thereon,”

concluding that construction of the term was unnecessary. ID at 26. In applying the claim term

to the accused products, however, the ALJ applied a narrow meaning of the claim term by
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requiring the terminals to be “‘on or upon’—on the top of—the ‘top layer.”” ID at 50. We find
that the scope of the claim is broad enough to encompass locating the terminals on other surfaces
of the “top layer” other than the top surface, such as on the bottom or side surfaces.

After careful review of the prosecution history of the 106 patent, we disagree with
Respondents that it clearly disavows locating terminals on the bottom surface of the top layer
under all conditions. Instead, we believe that if the applicants disavowed any subject matter, they
disavowed locating terminals on the bottom of the top layer when the terminals are unexposed
during encapsulation. This condition, however, does not arise in this investigation because the
asserted claims of the *106 patent require exposed terminals. *106 patent, claim 1 (“A method of

encapsulating a semiconductor chip assembly having a top layer with an array of exposed
terminals thereon” (emphasis added)).

Respondents point to remarks made during prosecution of the *106 patent to support their
argument that the patent applicants disclaimed locating the terminals on the bottom surface of the
claimed “top layer.” Response of Elpida Respondents to Tessera’s and the IA’s Petitions for

Review (“Elpida Rep.”) at 28-29; Resp Br. at 12. The *106 patent incorporates the *265 patent
by reference and thus the *265 patent’s disclosure is part of the *106 patent. However, the *265
patent is prior art to the *106 patent, and during prosecution of the 106 patent application, the
Patent Office rejected the then-pending claims in light of the *265 patent. The Patent Office

based its rejection on the view that the “interposer” described in the *265 patent corresponds to
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the “protective barrier” recited in claim 1 of the *106 patent application. See 106 Patent
Prosecution History (JX-6) June 24, 1996, Office Action. In order to overcome the Patent
Office’s rejection, the applicants of the *265 patent application amended the then-pending claims
to stress that the “interposer” described in the ’265 patent and the “protective barrier” of the 106
patent application do not correspond to each other.” The applicants added the following remarks:

In the interview, the alternative embodiment of Khandros
(Khandros F'ig. 7) and column 14, line 19 — column 15, line 4 was
also discussed. As pointed out in the interview, however, this
embodiment of Khandros 265 does not involve encapsulation of a
semiconductor chip layer which has “a top layer with an array of
exposed terminals thereon.” Rather, the terminals 148 are disposed
on the undersurface of the top layer 138. At the time encapsulation
158 is applied, there are not exposed terminals to be protected.
Rather, after application of encapsulant 158, radiant energy source
159 is used to punch holes 160 in top layer 138, thereby exposing
the terminals. Clearly, this embodiment of Khandros *265 has no
need for . . . “a protective barrier in contact with said top layer.”

>106 Patent Prosecution History (JX-6) December 24, 1996 Amendment. According to
Respondents, those remarks support their argument that the *106 patent disclaims locating the
terminals on the bottom surface of the claimed “top layer.” Elpida Rep. at 28-29; Resp Br. at 12.
We disagree. Instead, the applicants explained that because the terminals are disposed on the

undersurface of the top layer in the *265 patent, they are not exposed during encapsulation and

> Specifically, the amendment required that the “protective barrier” be provided “in
contact with [the] top layer.” *106 Patent Prosecution History (JX-6) December 24, 1996,

Amendment.
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that it is after application of the encapsulant that radiant energy is used to punch holes in the top
layer to expose the terminals. The applicants thus argued that the *265 patent does not involve
encapsulation of a semiconductor chip layer which has “a top layer with an array of exposed
terminals thereon,” as recited in claim 1 of the *106 patent application. If the applicants
disclaimed any subject matter, they disclaimed only locating terminals on the bottom surface of
the top layer when the terminals are not exposed during encapsulation.

The doctrine of claim differentiation provides further support for our conclusion. Claim

20, which depends from claim 1, includes the recitation, “wherein said top layer includes a top
surface on which the array of terminals is disposéd and said barrier includes a dam extending
upwardly from said top surface.” That is, dependent claim 20 further limits the invention

~ described in independent claim 1 by requiring, infer alia, that the array of terminals be located én

the top surface of the top layer, indicating that independent claim 1 is not so limited.

Respondents argue that Tessera presents the argument that the terminals are located on
the bottom surface of the top layer for the first time in its petition for review and as such the
argument is waived. Elpida Rep. at 28-29. Likewise, Tessera argues that Respondents’
“disclaimer” argument, which is in response to its argument that the terminals are located on the
bottom surface of the top layer, is untimely. Tessera Br. at 24. We, however, believe that
Tessera only had the opportunity to present its arguments for the first time in its petition for

review. The ALJ decided not to construe the claim term “thereon” and stated that he would
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apply its plain and ordinary meaning. Tessera and the IA could have reasonably assumed that
their argument was inherent in the plain and ordinary meaning of “thereon.” In other words,
Tessera and the IA had no reason to make their arguments until they realized what tﬁe ALJ meant
by “plain and ordinary meaning” of the claim term “thereon.” In addition, we believe that the
argument was subsumed in Tessera’s presentation explaining how the accused products infringe.
See Tessera’s Post-Hearing Brief at 52-53. Similarly, Respondents could not respond until
Tessera made its argument, so we consider Respondents’ argument.

We note that our changes to the ALJ’s claim construction do not affect his validity and
domestic industry analyses.

111 INFRiNGEMIENT

A. Legal Standard

After construing the claims of the patent, a factual determination must be made as to
whether the properly construed claims read on the accused devices. Markman, 52 F.3d at 976.
Literal infringement of a claim occurs when the properly construed claim reads on the accused
device exactly, i.e., when every limitation recited in the claim appears in the accused device.
Ambhil Enters., Ltd. v. Wawa, Inc., 81 F.3d 1554, 1562 (Fed. Cir. 1996). In a section 337
investigation, the complainant bears the burden of proving infringement of the asserted patent
claims by a “preponderance of the evidence.” Enercon GmbH v. Int’l Trade Comm’n, 151 F.3d

1376, 1384 (Fed. Cir. 1998).
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B. Infringement Analysis of the *106 Patent

The ALJ identified the elastomeric layer in Respondents’ accused uBGA packages as the
“top layer” and the laminate substrate core in Respondents’ accused wBGA packages as the “top
layer” because the record cvidence showed that those were the layers that the terminals appeared
to be “on or upon.” ID at 50-51. The ALJ then found that the accused packages met the claimed
“a top layer with an array of exposed terminals thereon,” namely the “solder ball pads on the
substrate core layer in WBGA products and the solder ball pads on the eastomeric layer of the
package substrate in the uBGA products.” Id. The ALJ, however, concluded that the accused
packages do not infringe because “the ‘protective barrier’ never comes into contact with either
the core substrate layer or the elastomeric layer.” Id at 52. Tessera and the IA dispute the ALJ’s

identification of “top layer” in the accused packages, and contend that the application of a proper
construction of the claim terms “top layer” and “thereon” shows that the polyimide layer with an

array of terminals thereon constitutes the “top layer” in the uBGA packages, and the multi-part
laminate substrate layer, having the solder mask layer as the outer most layer represents the “top
layer” in the wBGA packages.

To support their position, Tessera and the IA primarily rely on the embodiment described
in Figure 7 of the *265 patent. See Tessera Pet. at 12, 23-24; IA Pet. at 7-8. Tessera emphasizes
that the accused “puBGA packages have the exact structure of the interposer/chip carrier

described and depicted in the 106 and *265 patents™ and that although “like the accused
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packages, the terminal is sandwiched between the top layer and the elastomeric layer; it comes in
contact with, and can be said to be ‘on’ both surfaces,” the 265 patent identifies the polyimide
layer as the top layer. Tessera Pet. at 36. In other words, according to Tessera, although the
terminals “can be said to be on both surfaces,” the polyimide layer represents the claimed “top
layer” because the *265 patent identifies it as such.

Nothing precludes identifying the polyimide layer as the claimed “top layer” in the uBGA
packages. Indeed the *106 patent states that “[t]he chip carrier 14 is made up of a top layer 16
(preferably a polyimide layer or the like) and an elastomeric pad 20 disposed between the top
layer 16 and the semiconductor chip 12.” ’106 patent, col. 5, 11. 10-13. That is, the 106 patent
itself identifies the polyimide layer as the “top layer” and distinguishes between the “top layer”
and the “elastomeric layer,” which the ALJ determined was the “top layer.” We therefore reverse
the ALJ’s finding that the polyimide layer cannot represent the claimed “top layer.”

The ALJ found that the accused puBGA packages do not infringe because of his finding
that the “protective barrier” (the second mold chase) does not come into contact with the top—

elastomeric—Ilayer. See ID at 51-53. As noted above, we disagree with the ALJ that the
elastomeric layer exclusively represents the claimed “top layer.” Rather, in our judgment, the
polyimide layer may also represent the “top layer.” The record evidence shows that the

“protective barrier” comes into contact with the polyimide layer. See ID at 52 (“In uBGA

products, the second mold chase is in contact with the polyimide layer.”); RX 323C; RX-9C;
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RX-310C; RX-311C. Thus, the uBGA packages meet each limitation of asserted claim 1 of the
’106 patent. Nevertheless, the puBGA packages do not infringe because they are exclusively

Elpida products (See Complainant Tessera Inc.’s Corrected Post-hearing Brief at 50-51) and
Elpida established its patent exhaustion defense for all its products. ID at 153 (stating that “the
ALIJ finds that 100% of Elpida’s suppliers were licensed entities”).®

With respect to the wBGA products, Tessera’s theory of infringement requires the
claimed “top layer” to include the solder mask layer, either as a single layer or as part of a
composite laminate substrate. See Tessera Pet. at 32-33. The intrinsic evidence of the 106
patent, however, makes clear that the solder mask layer and the claimed “top layer” are distinct

components. For example, the figures of the patent identify the solder mask as component 30

5 At this late stage of the investigation, after the Commission has adopted the ALJ’s
determination with respect to Respondents’ affirmative defense of patent exhaustion, Tessera
invites the Commission in its brief on the issues of remedy, the public interest and bonding, to
reconsider the ALJ’s patent exhaustion determination. Complainant Tessera, Inc.’s Corrected
Brief on the Issues of Remedy, the Public Interest, and Bonding at 65. Tessera asserts that Jazz
Photo Corporation v. United States International Trade Commission, 264 F.3d 1094, 1105 (Fed.
Cir. 2001) and the Commission opinion on enforcement in Certain Ink Cartridges and
Components Thereof, Inv. No. 337-TA-565 (Sept. 24, 2009) stand for the proposition that only a
“patent exhausting first sale taking place in the United States can trigger patent exhaustion. Id
at 63. The IA appears to support Tessera’s assertion, though the IA does not request review. See
OUII’s Reply to Respondents’ Responses to Commission Questions at 18-19. Tessera and the
IA, however, failed to present this argument to the ALJ during the course of the investigation to
give him an opportunity to consider the argument and make appropriate findings. Indeed,
Tessera did not even raise this argument in its petition for review to the Commission, and the IA
did not even petition the Commission to review the ALJ’s patent exhaustion determination.
Against this backdrop, we decline Tessera’s invitation and find that Tessera has waived the
argument. Broadcom Corp. v. Int’l Trade Comm ’n, 542 F.3d 894, 901 (Fed. Cir. 2008)
(“Broadcom has therefore waived that argument by failing to preserve it in the proceedings
before the administrative law judge.”); 19 C.F.R. § 210.43(b)(2).
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and the top layer as component 16. In addition, the patent states that “[p]referably, the solder
mask is vacuum laminated to the top layer of the semiconductor chip assembly. More preferably,
the solder mask is vacuum laminated not only to the top layer of the semiconductor chip
assembly but also tot the top side of the encapsulant barrier.” *106 patent, col. 2, 11. 35-40.
Nowhere does the 106 patent describe or suggest that the top layer includes the solder mask
layer. Rather, the patent continually depicts them as separate and distinct components. See, e.g.,

106 patent, FIG. 1.
Unasserted claim 22 of the *106 patent, which depends from asserted independent claim
1, provides further support. Claim 22 includes the recitation:
The method in claim 1, wherein said top layer includes a top
surface on which the array of terminals are disposed, said
protective barrier includes a sheet like mask [i.e., solder mask
layer], and said providing step includes attaching said mask to said
top surface of said top layer and to said encapsulant barrier such
that said mask extends over said encapsulation area.
In other words, consistent with the specification, claim 22 teaches attaching the solder mask layer
to the top layer. The solder mask layer, therefore, cannot be the top layer. Given that the top

layer cannot include the solder mask layer, the ALJ correctly concluded that for the wBGA

packages, the laminate-based substrate core layer represents the claimed “top layer,” and that
because the “protective barrier” does not come into contact with that layer, the wBGA packages

do not infringe the asserted claims of the *106 patent. ID at 51.
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C. Infringement Analysis of the 977 and ’627 Patents

We note that determinations reached by the Commission in prior investigations are not
binding on subsequent investigations and each investigation must be decided on its own record
evidence. See Certain Flash Memory Circuits and Products Containing Same, Inv. No. 337-TA-
526, Final Initial and Recommended Determinations (Public Version) at 4-5 (Jan. 17, 2006).
There is no doctrine of stare decisis in an administrative practice. Notwithstanding, no dispute
exists that the testing methodology at issue in this investigation is the same as the testing
methodology the Commission reviewed in the 605 Investigation. ID at 4; Order No. 40.

Accordingly, we believe that the Commission’s opinion regarding that testing methodology,
while not binding in this investigation, remains instructive.

As described supra at Part 1.B., the 977 and *627 pa‘tents are drawn to a semiconductor
chip assembly that allegedly improves solder joint reliability by reducing the stress and strain on
the solder joints caused by mismatched CTEs. The claimed inventions concentrate on the
incorporation of a compliant layer into the semiconductor assembly to allow for terminal
displacement to appreciably relieve stress caused by external loads. The stress relief on the
solder joints improves the reliability of the semiconductor assembly when it is subjected to
repeated heating and cooling cycles during operation. The patents do not claim achieving the
improvement by matching the effective CTE of the semiconductor package to the CTE of the

circuit board. Rather, the patents claim improvement by using movable terminals.
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The parties agree that the central dispute is whether the accused products meet the recited
“movable terminals™ limitations. See ID at 54. The ALJ construed the term “movable terminals™

to require that “in the operation of the assembly, the terminals are capable of being displaced
relative to the central contacts of the chip by external loads applied to the terminals, to the extent
that the displacement appreciably relieves mechanical stresses, such as those caused by
differential thermal expansion which would be present in the electrical connections absent such
displacement.” Id. at 40. The limita’tion at issue in this investigation, “movable terminals” is the
same limitation that was at issue in the 605 Investigation and in both investigations, the ALJ
gave the limitation essentially the same construction. The main difference between this
investigation and the 605 Investigation is that in the 605 Investigation, the asserted claims as well

as the accused products were limited to “face up” packages. The Commission must determine
whether the ALJ erred in finding that the methodology employed by Tessera’s expert, Dr. Qu, to
prove infringement failed to prove infringement.

In the 605 Investigation, the Commission noted that the ALJ criticized Dr. Qu’s results
because Dr. Qu admitted that chip packages are, in reality, non-linear systems and that his
“linearity assumption” is merely an approximation of the packages’ behavior. 605 Comm’n Op
at 39. The Commission found the ALJ’s criticism to be misplaced because Respondents’ expert,
Dr. Sitaraman, acknowledged the appropriateness of using the linearity assumption to determine
displacement due to only external loads in his own modeling of the prior art and an accused

package. Id. The Commission further noted that Dr. Qu’s method of determining displacement
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due to only external loads “is inherently logical” and that “[a]ny off-board displacement observed
in the accused packages during thermal cycling must be due to internal forces only, as there are
no external forces present when the package is oft-board.” Id. The Commission concluded that

“[t]herefore, any deviation from the off-board displacement when the package is on-board must
be due to the counteracting forces applied by the PCB, which is the very definition of ‘external
load’” and that “it is completely logical, as confirmed by both Drs. Qu and Sitaraman, to consider

this deviation in displacement as an approximation of the external load.” Id.

We note that Dr. Sitaraman’s testimony is not of record in this investigation. Dr. Qu
specifically testified that the linearity assumption would only be an accurate reflection of the
accused packages if the accused packages were first proven to be linear and that the linearity
assumption can provide a good approximation only if the accused packages were slightly non-
linear. Qu, Tr. 807:1-14; 603:17-20. Dr. Qu, however, admitted that the accused packages in
this investigation were non-linear:

Q. Dr. Qu, these packages that are accused in this
investigation, they are nonlinear, are they not?

A. .Yes, I agree they are nonlinear,
Qu, Tr. 539:7-10. Dr. Qu added that:

[flor solder, it is a little more complex because the behavior is
nonlinear. In other words, when you double the amount of the force,
you don’t get double the amount of displacement. You get a
nonlinear relationship. And not only that, that stress-strain
relationship also depends on temperature. So it is not purely linear
elastic deformation.
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Qu, Tr. at 813:17-21. Dr. Qu did not determine the degree of non-linearity of the accused
packages because in his own words it is “rather difficult to estimate the degree of non-linearity of
the package assemblies.” Qu, Tr. 604:5-15; CX-6486C (Qu. W.S.) Q.453. Due to the difficulty
in determining the linearity of the accused packages, Dr. Qu testified that he did not rely on his
direct loading methodology to prove infringement:

Q. Can you tell us what types of methodologies or what
different methodologies did you use to analyze the accused
products?

A. There are basically two types of methodologies . . . Then in
one chapter I presented alternative method. That alternative
method used the so-called linearity assumption. Okay?
Now, that alternative method, as I discuss in my report is
not an exact method because you have used the assumption
that a system is linear. If you know the system linearity
(sic, nonlinearity) is very weak, then that might be a good
assumption. Therefore, the solution might be a good one.
But if the nonlinearity is very high, that may not be. So I
do not rely my opinion on that alternative methodology.

Qu, Tr. 806:17-807:14. In the 605 Opinion, the Commission found evidence in the expert report

submitted by Dr. Qu that he believed that his direct loading testing independently showed

infringement. 605 Comm’n Op at 38-39. Such evidence is not present in this investigation.” In

addition, the expert for Respondents, Dr. Clech, testified that “[s]older is highly non-linear.

Solder creeps and its response to loads is time and temperature dependent. Because of the non-

" The ALJ excluded all expert reports from being admitted into evidence in this
investigation. See Prehearing Conf. Tr. 96:4-6. '
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linearity of the mechanical behavior of solder, applying a force is not equivalent to applying a
displacement.” RX-946C (Clech Rebuttal W.S.) Q. 253. We find that the record lacks sufficient
evidence to show that the direct loading methodology as employed in this investigation proves

infringement. The ALJ, therefore, did not err in his finding.

[

] The ALJ

found this explanation troubling, stating that “[i]t is difficult to rely on science that is so inexact
as to suggest a deviation should be somehow canceled out.” ID at 74. In addition, Dr. Clech
testified that the “physical and thermal-mechanical properties of solders are highly sensitive to

the solder alloy composition.” RX-946C (Clech, RWS) at Q. 185. Based on the evidence, the
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ALJ concluded that [ | was’
not scientifically sound, noting that “Dr. Qu himself testified multiple places that the correct
materials properties are important to the accuracy of the model and changing them can have
unpredictable results.” Id. (citing Qu, Tr. 648:7-649:14; 673:7-18; 673:25-674:15; 675:8-21;
683:13-17.). We find nothing wrong with the ALJ’s findings. Both experts for Tessera and
Respondents testified to the unreliability of the linearity assumption when dealing with materials
that are non-linear—as the record evidence indicates the solder material may be. Both experts
also testified to the “dramatic effect” that can result in using the wrong material composition in
the tested models—as was done here.

Moreover, Dr. Qu admitted that CAE improperly modeled the package substrate and PCB
as isotropic, where the x, y and z axes have the same modulus, instead of orthotropic, where the z
axis has a different modulus from the x and y axes, as he instructed CAE to do.® Dr. Qu

explained the importance of correctly modeling the package substrate and PCB as orthotropic,

testifying that the package substrate and PCB are reinforced with fiberglass, and as a result, they

have different moduli on the x, y and z axes. Qu, Tr. at 573:8-574:13; 577:20-578-4, 833:19-22.

Dr. Qu, however, was under the impression that CAE had modeled the substrate and PCB as

orthotropic and only became aware of the discrepancy during cross examination at the hearing.

® CAE refers to Computer Aided Engineering Associates, a firm Dr. Qu engaged to model
accused packages using Finite Element Analysis (“FEA™).

CAE’s President, Dr. Veikos, disputes Dr. Qu’s assertion and testified that Dr. Qu
instructed CAE to model the package substrate and the PCB isotropically. See Veikos, Tr. at
2500:14-2501:19.
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Qu, Tr. at 576:16-577:20; 836:14-839:11. The ALJ found that “Dr. Qu never investigated,
quantified, or even qualitatively analyzed the error because he did not know about the mistake
until cross examination” and that “given the precision of these finite element models and the
potentially compounding effect of mistakes, it is unclear whether the mistake would make a
material difference.” ID at 68. The ALJ’s misgivings are not misplaced. See Daubert v. Merrill

Dow Pharm., Inc., 509 U.S. 579, 594 (1993) (stating that “in the case of a particular scientific

technique, the court ordinarily should consider the known or potential rate of error”) (citations

omitted). The Commission agrees that because Dr. Qu was unaware of the mistake until the
hearing, the impact of the mistake on Dr. Qu’s analysis is unclear.

Finally, the Commission noted in its 605 opinion that:

By simulating the external load applied to the packages and
applying only this simulated external load to compare the plastic
work of the solder joints between a package with a compliant layer
and a package without a compliant layer, Dr. Qu successfully
demonstrated that the observed increase in the solder reliability in
the accused packages as compared to the baseline packages was
due to the external load. The only missing link precluding a
finding of infringement is a showing that the demonstrated stress
relief in the solder balls of the accused packages was due to
terminal-to-chip displacement caused by the applied external load.

In their attempt to discredit Dr. Qu’s testing method, Respondents
provide this missing link. The ALJ and Respondents relied on Dr.
Sitaraman’s exhibit to show that there was little difference in the
on-board and off-board terminal-to-chip displacement. RX-3483.
As the data that Dr. Sitaraman extracted from Dr. Qu’s second
testing method shows, however, there is terminal-to-chip
displacement in the accused packages when an external load is
applied. Id. Asis clear from the data, there is a difference in the
positions of the terminals relative to the chip in the accused
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packages after thermal cycling when the chip is on-board as

opposed to when the chip is off-board. This difference in positions

is due solely to the external load the PCB is applying to the

terminals.
605 Comm’s Op at 48-49 (emphasis added). That is, the Commission noted that Dr. Qu’s
testing omitted a “missing link” necessary for a finding of infringement—a showing that the

demonstrated stress relief in the solder balls of the accused packages was due to terminal-to-chip

displacement caused by the applied external load. /d. The Commission, however, found the

missing link in the exhibits presented by Respondents’ expert, Dr. Sitaraman. Id. As noted, Dr.
Sitaraman did not participate in this investigation and the record evidence does not contain
evidence consistent with the exhibit that he presented in the 605 Investigation that the
Commission found provided the “missing link.”

The ALJ correctly concluded that the record evidence shows that Dr. Qu’s moiré analysis’

fails to provide the “missing link” and cannot compensate for the identified mistakes in Dr. Qu’s
direct loading methodology as respondents argued. ID at 90. The ALJ noted that Dr. Qu’s moiré
analysis confirmed his FEA to an extent that computer modeling predicted the actual
displacements of packages to a reasonable degree of accuracy. Id The ALIJ pointed to Dr. Qu’s

statement that:

? Tessera explains that “[m]oiré is a technique for determining the deformation of a
structure using laser pattern analysis. Lasers are projected onto the surface of a structure at rest
as a control, then the structure is subjected to conditions that cause deformation and the lasers are
re-projected onto the structure surface. Based on the difference in the patterns, the amount and
direction of deformation can be compared to the amount and direction of deformation predicted
by FEA.” Tessera Pet. at 65.
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[m]ost importantly though, moiré results, regardless of how accurate
they are or how many packages are tested, cannot by themselves
prove infringement. They only show displacement. They do not
allow measurement of whether there has been appreciable relief of
stress within a particular package, as required by the claims of the
asserted ‘977 and ‘627 patents.

CX-06486C (Qu DWS) at Q. 405. In other words, as the ALJ correctly noted, “while Dr. Qu’s
moiré result does not contradict the displacement results of the FEA, it does little to confirm the
baseline comparison methodology and does not confirm any claimed movement.” 1D at 90.

Although Dr. Qu employed the same direct loading methodology in both this
investigation and the 605 Investigation, the record evidence of the two investigations compel
reaching different results. In particular, due to the uncertainty of the linearity assumption, Dr. Qu
testified in this investigation that he did not rely on his direct loading methodology to prove

infringement. In addition, [

] Dr. Qu modeled the solder
material without copper, which experts for both Tessera and Respondents agree could result in
unpredictable results. Moreover, CAE, the lab Dr. Qu employed, modeled the package substrate

and PCB as isotropic instead of orthotropic, and Dr. Qu did not become aware of the discrepancy

until the hearing. Finally, the “missing link” precluding a finding of infringement that the
Commission found present in the 605 Investigation is absent in this investigation. Thus, we

affirm the ALJ’s finding of no infringement with respect to the asserted claims of the 977 and
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’627 patents.

D.  Whether the OMPAC Reference Anticipates the Asserted Claims of the ’977 and
’627 Patents

“Claimed subject matter is ‘anticipated’ when it is not new; that is, when it was

previously known.” Sanofi-Synthelabo v. Apotex, Inc., 550 F.3d 1075, 1082 (Fed. Cir. 2008). 35

U.S.C. §102(b) provides that a person shall be entitled to a patent unless “the invention was .

.. in public use or on sale in this country, more than one year prior to the date of the application
for patent in the United States.”
We find that the ALJ erred by relying on the “1990 date of invention” of the asserted

claims of the 977 patent. See ID at 117. The on-sale bar provision of 35 U.S.C. § 102(b)

provides that sales made “more than one year prior to the date of the application” qualify as prior
art. In other words, the “date of invention” has no bearing on this analysis. It is instead the
earliest effective filing date of the patent that is important. Notwithstanding, the ALJ did not err
in his finding that Respondents failed to show by clear and convincing evidence that the 1989
Motorola OMPAC 68-pin chip package (“OMPAC”) anticipates under the section 102(b) on-sale
bar. The record evidence supports the ALJ’s finding that the OMPAC package was an
experimental prototype and the “sale” from Citizen Watch to Motorola was subject to a

confidentiality agreement. /d. at 118.

The ALIJ stated that the evidence shows that Motorola contacted Citizen Watch in Japan
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about producing “engineering samples” or “prototypes” of a package with characteristics that
were specified by Motorola, and that Citizen Watch was subject to a confidentiality agreement

with Motorola which precluded it from selling the engineering samples to any other company, or
otherwise disclosing any information regarding the OMPAC to any entity but Motorola. Id.
(citing CX-7349C (Ivey, Direct) Q. 255; CX-07355C (Urbish, Direct) Q. 38; Freyman, Tr.
1669:16-25, 1670: 1-11, 1676:13-15, 1678:8-13). The ALJ thus concluded that the sale to
Motorola was for experimental purposes and did not constitute a commercial sale that would
trigger the on-sale bar provision of section 102(b). ID at 118 (citing Manville Sales Corp. v.

Paramount Sys., Inc., 917 F.2d 544, 550 (Fed. Cir. 1990) (stating that “a sale that is primarily for

experimental purposes, as opposed to commercial exploitation, does not raise an on sale bar™)).

We agree with the ALJ’s finding. We, however, modify the ALJ’s decision to clarify that

the “invention date” of the patent has no bearing on the section 102(b) on-sale bar analysis.

Rather, the operative date is the earliest effective filing date.

VIII. CONCLUSION

For the reasons set forth above, we (1) modify the ALJ’s construction of the claim terms
“top layer” and “thereon” recited in claim 1 of the 106 patent; (2) reverse the ALJ’s finding that

the accused uBGA products do not meet all of the limitations of the asserted claims of the 106
patent but affirm his finding that there is no infringement due to patent exhaustion for the Elpida

products; (3) affirm the ALJ’s finding that the accused wBGA products do not infringe the
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asserted claims of the "106 patent; (4) affirm the ALJ’s validity and domestic industry analyses
pertaining to the asserted claims of the *106 patent; (5) affirm the ALJ’s finding that the Direct
Loading testing methodology employed by Complainant’s expert fails to prove infringement; and
(6) affirm the ALJ’s finding that the 1989 Motorola OMPAC 68-pin chip package fails to
anticipate claims 17 and 18 of the *977 patent under the on-sale bar provision of 35 U.S.C.

§ 102(b), but modify a portion of the ID. Nevertheless, we affirm his determination that

Marilyn R. Abbott

Respondents did not violate section 337.

By order of the Commission.

Secretary to the Commission

Issued: February 24, 2010

40



CERTAIN SEMICONDUCTOR CHIPS WITH MINIMIZED 337-TA-630
CHIP PACKAGE SIZE AND PRODUCTS CONTAINING

SAME (I1I)

PUBLIC CERTIFICATE OF SERVICE

I, Marilyn R. Abbott, hereby certify that the attached COMMISSION OPINION has
been served by hand upon the Commission Investigative Attorney, Kecia J. Reynolds,
Esq., and the following parties as indicated, on

February 24, 2010

Mookl

Marilyn R. Wecretary
U.S. Internat: Trade Commission

500 E Street, SW
Washington, DC 20436

On Behalf of Complainant Tessera Incorporated:

Tom M. Schaumberg, Esq. (Wand Delivery

ADDUCI, MASTRIANI, SCHAUMBERG, LLP (#1Via Overnight Mail
1200 Seventeenth St., NW (+,Via First Class Mail
Washington, DC 20036 ( ) Other:

On Behalf of Respondents Acer, Incorporated, Acer

America Corporation, Nanva Technology

Corporation, Nanva Technology Corporation USA, and

Powerchip Semiconductor Corporation:

G. Hopkins Guy, Esq.

( ) Via Hand Delivery

ORRICK HERRINGTON & SUTCLIFFE LLP (»)"Via Overnight Mail

1000 Marsh Road
Menlo Park, CA 94025-1015

(' via First Class Mail
( ) Other:

On Behalf of Respondents Kingston Technology Co.,
Incorporated and ProMOS Technologies Inc.:

Alan L. Unikel, Esq.

SEYFARTH SHAW LLP

131 South Dearborn Street, Suite 2400
Chicago, IL 60603

( ) ViaHand Delivery
(vVia Overnight Mail
( 7 Via First Class Mail
( ) Other:



Page 2 — Certificate of Service

On Behalf of Respondents Elpida
Memory Inc., And Elpida Memory (USA) Incorporated:

Larry L. Shatzer, Esq.
FOLEY & LARDNER LLP
Washington Harbour

3000 K Street, NW, Suite 600
Washington, DC 20007-5143

On Behalf of Respondent Smart Modular Technologies,
Incorporated:

Jonathan M. James, Esq.
PERKINS COIE
2901 N. Central Avenue, Suite 2000

Phoenix, AZ 85012-2788

On Behalf of Respoudent Centon Electronics,
Incorporated:

Joseph P. DiVincenzo, Esq.
REMER DIVINCENZ(C & GRIFFITH
2121 E. Pacific Coast Highway, Suite 280
Corona Del Mar, CA 92025

On Behalf of Respondent Ramuixel Technolooy Litd.:

Brian R. Nester, Esq.
SIDLEY AUSTIN Li.P
1501 K Street, NW
Washington, DC 20005

PUBLIC:

Heather Hall -
LEXIS-NEXIS

9443 Springboro Pike
Dayton, OH 45342

Kenneth Clair

THOMAS WEST

1100 Thirteen Street NW —Suite 200
Washington, DC 20005

( ) ViaHand Delivery
(&) Via Overnight Mail
/. ~Via First Class Mail
() Other: L

( Md Delivery
( 1a Overnight Ma:l
( *Via First Class Mail
( ) Other:

( ) ViaHand Delivery
(WVia Overnight i)
(+,Via First Class Mai
()Other:

( ) ViaHand Daiivery
( ia Overnight Mai!

(. Via First Class Mail
( ) Other:

( ) ViaHand Delivery

( ia Overnight Mai
( >-via First Class Mai|
() Other:
( ) ViaHand Delivery

(v'Via Overnight Meil
( »’v1a First Class Mail
() Other:





